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© Editing apparatus. 

(57) An editing apparatus makes an output video 
signal by effecting an editing processing on a 
plurality of video signals. An output video signal 
is generated by effecting a video special effect 
on first and second input video signals. There 
are generated first and second video clips rep- 
resenting a starting position and an ending 
position set to the first input video signal, third 
and fourth video clips representing a starting 
position and an ending position set to a second 
input video signal, and fifth and sixth video clips 
representing a starting position and an ending 
position set to an output video signal. The first, 
second, third and fourth video clips are dis- 
played on the basis of time information at- 
tached to each video clip so as to express a 
positional relationship of the first, second, third 
and fourth video clips on a time axis. Also, the 
fifth and sixth video clips are displayed. 
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The present invention relates to an editing appa- 
ratus for use in editing a video signal. 

Heretofore, U.S. patent No. 5,103,348 describes 
a prior editing apparatus. Also, there is proposed an 
editing apparatus which will be described below with 
reference to FIG. 1 of the accompanying drawings. As 
shown in FIG. 1, this editing apparatus is comprised 
of VTRs (video tape recorders) 2, 3, an editor 1 for 
previously fine adjusting and controlling the VTRs 2, 
3 and a VTR 6 for recording video signals from the 
VTRs 2, 3 in various manners before editing, a switch- 
er 4 for selecting the video signals supplied thereto 
from the VTRs 2, 3, a DME (digital multi-effector) 5 for 
subjecting the video signal supplied thereto from the 
switcher 4 to various video special effects and supply- 
ing the thus processed video signal back to the 
switcher 4 and the VTR 6 for recording the video sig- 
nal from the switcher 4. 

The fundamental processing of the conventional 
editing apparatus thus arranged as shown in FIG. 1 
will be described below. The user can select where to 
use material recorded on a video tape cassette set on 
the VTR 2 and material recorded on a video tape cas- 
sette set on the VTR 3 or how to use the material of 
the video tape cassette set on the VTR 2 or the ma- 
terial of the video cassette tape on the VTR 3 while 
checking a menu picture displayed on a picture 
screen of a monitor 1Aof the editor 1. The material of 
the VTR 2 will be referred hereinafter to as "roll A", 
and that of the VTR 3 will be referred hereinafter to 
as "roll B", respectively. 

Further, the user can designate where to use the 
material of the roll A and the material of the roll B by 
inputting time codes or by designating time codes 
supplied thereto from the VTR 2 or 3 upon playback 
as an in-point IN and an out-point OUT when the user 
carries out suitable operation, such as a depression 
of a switch or the like. The in-point IN represents the 
time code of first image of the material to be used, 
and the out-point OUT represents a time code of last 
image of the material to be used. 

The switcher 4 processes the video signals sup- 
plied thereto from the VTRs 2 and 3 in some suitable 
transition processing fashion, such as wipe, dissolve, 
etc. Further, the DME 5 (or switcher 4) effects some 
suitable processing, such as a designation of a proc- 
essing on a time base, which will be referred to as a 
time line, or the like on the video signals supplied 
thereto, whereafter the video signal thus processed is 
recorded on the VTR 6 or previewed (i.e.., video sig- 
nal thus processed is reproduced without being re- 
corded). 

The time line is used to obtain a video signal ef- 
fect by designating some video special effect ele- 
ments, such as a trajectory for drawings a curve on 
an image, a twist of an image or the like. 

Operation of the editing apparatus shown in FIG. 
1 will be described with reference to FIGS. 2A through 



2G. In this description of operation, let us assume that 
the switcher 4 processes material Va recorded on the 
video tape cassette set on the VTR 2 and material Vb 
recorded on the video tape cassette set on the VTR 

5 3 in a transition processing fashion to output one vid- 
eo signal and that this outputted video signal is re- 
corded by the VTR 6 or displayed on the monitor 1A 
of the editor 1. 

As shown in FIGS. 2A and 2B, of the material of 

w the video tape cassette set on the VTR 2 shown in 
FIG. 1 , the user can designate the material Va by des- 
ignating the in-point IN and the out-point OUT. On the 
other hand, of the material of the video tape cassette 
set on the VTR 3 shown in FIG. 1, the user can des- 

15 ignate the material Vb by designating the in-point IN 
and the out-point OUT. 

Under the control of the editor 1 , the VTR 2 is set 
in the playback mode so that the material Va is sup- 
plied to the switcher 4 and processed by the DME 5 

20 variously. Then, the video signal thus processed is 
supplied to and recorded by the VTR 6 or displayed 
on the picture screen of the monitor 1 A of the editor 
1 as an image. While constantly monitoring the time 
codes from the VTR 2, the editor 1 reads a time code 

25 provided a little before the time code of the out-point 
OUT of the material Va and causes the VTR 3 to op- 
erate in the playback mode. The material Vb from the 
VTR 3 is supplied to the switcher 4. 

The switcher 4 switches the materials Va, Vb on 

30 the basis of a previously-set transition and supplies 
the material Vb to the DME 5. The material Vb sup- 
plied to the DME 5 is processed by the DME 5 in va- 
rious processing manners and then fed back to the 
switcher 4. The switcher 4 supplies the material Vb 

35 supplied thereto from the DME 5 to the VTR 6. The 
material Vb supplied to the VTR 6 is recorded by the 
VTR 6. 

For simplicity, various processing manners that 
can be considered when two materials are collected 

40 as one material by a transition processing, reviewed 
or recorded, such as pre- roll, post-roll, reading of 
time code, to generate time codes by the editor 1 or 
the like, need not be described herein and a process- 
ing based on the simplest manner will be described 

45 hereinafter. 

Since the processing is made as described 
above, the material Va supplied from the VTR 2 is re- 
corded on a magnetic tape along a time base in the 
video cassette tape set on the VTR 6 as shown in FIG. 

so 2C, and then the material Vb supplied from the VTR 
3 is recorded thereon. Therefore, in the preview 
mode, similarly to the reproduced signal which is 
played back from this magnetic tape, the material Va 
is displayed on the picture screen of the monitor 1A 
55 of the editor 1 and changed into the material Vb in the 
* form of a designated transition, whereafter the mate- 
rial Vb is displayed on the picture screen of the mon- 
itor 1Aof the editor 1. 
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When the materials Va and Vb are both recorded 
on the video tape cassette set on the VTR 2 as shown 
in FIG. 2D, the material Vb (or Va) is reproduced by 
the VTR 2 and recorded on the video tape cassette 
set on the VTR 3. Then, as shown in FIGS. 2E and 2F. 
the material Va is reproduced by the VTR 2 in a similar 
processing fashion, and then the material Vb (previ- 
ously dubbed from the VTR 3) is reproduced by the 
VTR 3. These materials Va, Vb are recorded by the 
VTR 6. 

Thus t the material Va supplied from the VTR 2 is 
recorded along a time axis on a magnetic tape of the 
video tape cassette set on the VTR 6 and then the ma- 
terial Vb supplied from the VTR 3 is recorded thereon 
as shown in FIG. 2G. Accordingly, during the preview 
mode, similarly to the reproduced signal obtained by 
reproducing this magnetic tape, the material Va is dis- 
played on the picture screen of the monitor 1 A of the 
editor 1 and changed into the material Vb in the form 
of the designated transition, whereafter the material 
Vb is displayed on the picture screen of the monitor 
1Aof the editor 1. 

According to the above-mentioned conventional 
editing apparatus, when the user wants to confirm 
the whole edit processing along the time axis while 
any edit processing is carried out, the user should 
watch times codes of respective materials to be edit- 
ed or the user should make a note of each edit proc- 
essing. There is then the disadvantage that the edit 
processing cannot be controlled satisfactorily along 
the time axis. 

It is therefore an object of the present invention 
to provide an editing apparatus in which the aforesaid 
shortcomings and disadvantages encountered with 
the prior art can be eliminated. 

More specifically, it is another object of the pres- 
ent invention to provide an editing apparatus in which 
a plurality of cues existing in an editing process can 
be controlled on a time axis with ease. 

According to the present invention, there is pro- 
vided [1] 

The invention will be further described by way of 
non-limitative example with reference to the accom- 
panying drawings, in which:- 

FIG. 1 is a block diagram showing an example of 
a conventional editing apparatus; 
FIGS. 2A through 2G are schematic diagrams 
used to explain operation of the conventional 
editing apparatus shown in FIG. 1, respectively; 
FIG. 3 is a block diagram showing an editing ap- 
paratus according to an embodiment of the pres- 
ent invention; 

FIG. 4 is a functional block diagram used to ex- 
plain setup files and edit files of the editing ap- 
paratus shown in FIG. 3; 

FIG. 5 is a flowchart to which reference will be 
made in explaining operation of the editing appa- 
ratus shown in FIG. 1; 



FIG. 6 is a block diagram showing a specific cir- 
cuit arrangement of the switcher shown in FIG. 3; 
FIG. 7 is a flowchart to which reference will be 
made in explaining operation of the editing appa- 

5 ratus shown in FIG. 3; 

FIGS. 8A through 8D are schematic diagrams 
used to explain operation of the editing apparatus 
shown in FIG. 3, respectively; 
FIG. 9 is a flowchart to which reference will be 

10 made in explaining subroutines of the flowchart 

shown in FIG. 7; 

FIG. 10 is a schematic diagram used to explain 
operation of the editing apparatus shown in FIG. 

3; 

15 FIG. 11 is a schematic diagram used to explain 

display operation of video clips in the editing ap- 
paratus shown in FIG. 3; 

FIG. 12 is a schematic diagram used to explain 
display operation of video clips in the editing ap- 
20 paratus shown in FIG. 3; and 

FIG. 13 is a schematic diagram used to explain 
display operation of video clips in the editing ap- 
paratus shown in FIG. 3. 

Referring to the drawings in detail, and initially to 
25 FIG. 3, an editing apparatus according to an embodi- 
ment of the present invention will be described in de- 
tail hereinafter. 

As shown in FIG. 3, there is provided a control ap- 
paratus 20 which controls respective apparatus that 
30 are used to edit a video signal and an audio signal. As 
shown in FIG. 3, a fundamental portion of the control 
apparatus 20 is comprised of a CPU (central process- 
ing unit) 21 , a bus (formed of address bus, control bus 
and data bus) 22, a RAM (random access memory) 
35 23 for work area and a ROM (read only memory) 24 
in which there is memorized program data which will 
be described later on. Accordingly, various ports and 
extension boards (memories, etc.) can, of course, be 
prepared or extended separately, though not shown. 
40 The control apparatus 20 includes a pointing de- 

vice 25, such as a mouse, a track ball or the like, a 
keyboard 26 for operating the editing apparatus, a 
monitor 27, a disk driver 28, such as a hard disk ap- 
paratus which can be made freely detachable from 
45 the body unit, a silicon disk apparatus, a magneto- 
optical disk apparatus, a floppy disk apparatus or the 
like, connected thereto. 

The control apparatus 20 further includes VTRs 
30, 31 and disk recorders 32, 33, such as a mass- 
so storage hard disk apparatus including hard disk appa- 
ratus that is freely detachable from the body unit of 
the editing apparatus, a mass-storage silicon disk ap- 
paratus, a magneto-optical disk apparatus or the like, 
through a control interface, such as an RS-422 inter- 
55 face or the like. 

The control apparatus 20 controls the VTRs 30, 
31 and the disk recorders 32, 33 by transmitting ef- 
fect information, cut information (dubbing), transition 
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information, such as mix, wipe or the like, key infor- 
mation and a time code signal representing an ad- 
dress of video signal according to the interface for- 
mat, such as the RS-422 interface or the like. Also, 
the control apparatus 20 controls switching of switch- 
er 29, such as mix, wipe and keys or various special 
effects of the DME (digital multi-effector) 35. 

The control apparatus 20 further includes the 
switcher 29 for switching video signals from the VTRs 
30, 31 and the disk recorders 32, 33 and processing 
these video signals in a transition processing fashion, 
such as mix. wipe or the like, the DME 35 for process- 
ing the video signal supplied thereto from the switcher 
29 in some suitable signal processing fashion, such 
as deform or the like, and a capture controller and 
memory 36 for compressing (e.g., decimating or the 
like) video signals supplied thereto from the switcher 
29 on the basis of its control signal as a video clip of 
a frame picture therefrom and memorizing the same. 
The capture (i.e., to capture image data) controller 
and memory 36 includes a mass-storage memory 
(e.g., RAM) and a compression circuit to thereby com- 
press video signals supplied thereto from the switcher 
29 or to memorize a video signal designated by the in- 
point IN and the out-point OUT together with an offset 
amount, as will be described later on. 

Video signal output terminals of the switcher 29 
are connected to video signal input terminals of the 
VTRs 30, 31 and the disk recorders 32, 33. Video sig- 
nal output terminals of the VTRs 30, 31 and the disk 
recdfdets^32, 33 mre~ connected to video sig nal input 
terminals of the switcher 29, respectively. 

A fundamental function of the control apparatus 
20 shown in FIG. 3 will be described with reference 
to FIG. 4. 

As shown in FIG. 4, according to this embodi- 
ment, a CPU 21 is operated by a program Prog loaded 
onto the ROM 24 or RAM 23 through the bus 22 from 
a disk driver 28 shown in FIG. 3. As shown in FIG. 4, 
on the basis of the program Prog, setup f iles SET1 to 
SETn and edit files EDL1 to EDLn are made on the 
picture screen of the monitor 27 connected to the con- 
trol apparatus shown in FIG. 3. 

The setup files SET1 to SETn are setup data 
files that are used to set operation parameters of the 
respective elements shown in FIG. 3, such as the lay- 
out of the recorder, a cross-point or the like in accor- 
dance with objects in use. Specifically, conditions of 
the respective elements shown in FIG. 3, e.g., various 
conditions of every equipments, such as connection, 
operation, mode or the like can be changed by exe- 
cuting the contents of the setup files SET1 to SETn 
by the CPU 21. 

The edit files EDL1 through EDLn are data files 
that are used to represent edit contents. In FIG. 4, the 
editfiles EDL1 through EDLn are data files, each rep- 
resenting edit content in each objecL 

It is customary that the setup files SET1 through 



SETN and the edit files EDL1 through EDLn are re- 
corded on a disk set on the disk driver 28 shown in 
FIG. 3 in correspondence with each other. By way of 
example, the corresponding setup files SET1 

5 through SETn may be recorded on the edit files EDL1 
through EDLn. 

With the above-mentioned arrangement, when 
desired one of edit files EDL1 through EDL1 is select- 
ed on a selection menu picture for selecting the edit 

10 files EDL1 through EDLn (which will be described lat- 
er on), data of selected one of the edit files EDL1 
through EDLn is read out from the disk set on the disk 
driver 28 and editing corresponding to the contents of 
the selected one of the editfiles EDL1 through EDLn 

15 can be carried out. Also, one of the corresponding 
setup files SET1 through SETn is read out from the 
disk and data of the setup file thus read out in the set- 
up files SET1 through SETn is supplied to the RAM 
23 shown in FIG. 3 and held in (i.e., held in a so-called 

20 resident state) the RAM 23, thereby each equipment 
being set up. 

The editfiles EDL1 through EDLn and the setup 
files SET1 through SETn are associated with each 
other on the program in advance, and an area to be 

25 used and a standby area are prepared in the RAM 23, 
for example. Then, the edit files EDL1 through EDLn 
and the setup files SET1 through SETn are stored in 
the standby area under the condition that they are as- 
sociated with each other as shown in FIG. 4. When in 

30 use, the editfiles EDL1 through EDLn selected on the 
menu pieture and fehe^oppesponding.setup f iles §£T1^ 
through SETn are stored in the area to be used, 
whereby the respective equipments in the editing ap- 
paratus shown in FIG. 3 can be setup at once. In this 

35 case, the respective equipments can be set up at high 
speed as compared with the above-mentioned meth- 
od. 

How to select the edit files EDL1 through EDLn 
and how to set up the equipments by using the cor- 

40 responding setup files SET1 through SETn will be 
described with reference to a flowchart of FIG. 5. 

Referring to FIG. 5, following the start of opera- 
tion, a switching menu is displayed at step S1. Spe- 
cifically, the edit files EDL1 through EDLn are dis- 

45 played on the monitor 27 shown in FIG. 3 by some 
suitable means, such as user file names or the like. 
Then, the processing proceeds to the next decision 
step S2. 

It is determined in decision step S2 whether or not 
so the user inputs data. If a YES is outputted at decision 
step S2, then the processing proceeds to step S3. 
More specifically, it is determined at decision step S2 
whether or not the user selected desired one of the 
edit files EDL1 through EDLn displayed on the 
55 switching menu picture by the pointing device 25 or 
keyboard 26. 

In step S3, the edit files EDL1 through EDLn are 
switched, and the processing proceeds to step S4. 
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Specifically, designated one of the edit files EDL1 
through EDLn is copied from the standby area to the 
area to be used in the RAM 23 as described above. 

In step S4, the fact that the edit file was switched 
is informed to the user, and the processing proceeds 
to step S5. In step S4, the user can learn that the edit 
file has been switched when a cursor is being blinked 
(intermittently reversed) or being reversed at the dis- 
played position of the file name or file number of the 
designated and switched one of the edit files EDL1 to 
EDLn. 

In step S5, corresponding one of the setup files 
SET1 through SETn is searched. Specifically, the 
corresponding setup files SET1 through SETn in the 
standby area of the RAM 23 are searched. Then, the 
processing proceeds to step S6. 

In step S6, searched one of the setup files SET1 
through SETn is copied to the area to be used. Spe- 
cifically, the setup files SET1 through SETn that had 
been stored in the standby area of the RAM 23 are 
copied to the area to be used. Then, the processing 
proceeds to step S7. 

In step S7, each equipment is variously set on the 
basis of the setup file thus read out, and the process- 
ing is ended. 

As will be clear from the above description, ac- 
cording to this embodiment, while watching various 
editing setting pictures and equipment pictures dis- 
played on the picture screen of the monitor 27, the 
user can make the edit files EDL1 to EDLn and the 
corresponding setup files SET1 through SETn by 
some suitable means, such as the pointing device 25, 
the keyboard 26 or the like. These files are stored in 
the disk of the disk driver 28 or the edit files EDL1 
through EDLn and setup files SET1 through SETn 
thus formed are read out from the disk of the disk driv- 
er 28 when the control apparatus 20, for example, is 
actuated. These data are stored in the standby area 
of the RAM 23 as described above. Then, when any 
one of the edit files EDL1 through EDLn is selected 
on the menu picture, selected one of the edit files 
EDL1 through EDLn and the corresponding one of the 
setup files SET1 through SETn are read out from the 
standby area of the RAM 23, and copied to the area 
to be used. The user can set up the equipment in va- 
rious manners by the setup files SET1 through SETn 
copied to the area to be used. Then, the user can car- 
ry out the editing based on the edit files EDL1 through 
EDLn. 

When the edit files EDL1 through EDLn are 
formed, the setup files SET1 through SETn also may 
be formed at the same time and the setup files SET1 
through SETn may be contained in the edit files EDL1 
through EDLn. 

A specific circuit arrangement of the switcher 29 
shown in FIG. 3 will be described below with refer- 
ence to FIG. 6. As shown in FIG. 6, the switcher 29 is 
comprised of a matrix switcher 50, a first mixer/effec- 



tor circuit (M/E) 51 and a second mixer/effector circuit 
(M/E) 52. The VTRs 30, 31 and the disk recorders 32, 
33 shown in FIG. 3 are connected to input terminals 
53, 54, 55 and 56 of the matrix switcher 50, and the 

5 video signals therefrom are supplied to the above in- 
put terminals 53, 54, 55 and 56. The matrix switcher 
50 selectively supplies the video signals supplied to 
the input terminals 53, 54, 55 and 56 thereof to the 
first mixer/effector circuit 51 , the second mixer/effec- 

w tor circuit 52, the DME 35 and the capture controller 
and memory 36 by turning on and off switches of re- 
spective cross-points (shown by times in FIG. 6) on 
the basis of a control signal supplied thereto from the 
control apparatus 20. 

15 The first mixer/effector circuit 51 and the second 

mixer/effector circuit 52 are arranged in exactly the 
same fashion and selectively output the first and sec- 
ond input video signals together with various video ef- 
fects, such as wipe effect, dissolve effect, fade effect, 

20 cut or the like. Alternatively, the first and second mix- 
er/effector circuits 51, 52 output video signals input- 
ted to one input terminals thereof directly. 

When the signal reproduced by the VTR 30 is re- 
corded by the disk recorder 32 to make the same ma- 

25 terial as that of the video signal recorded by the VTR 
30, the switch at the cross-point 58 is turned on so 
that the video signal inputted from the input terminal 
53 is transmitted through a bus line 57 to the disk re- 
corder 32. The video signal thus transmitted is re- 

30 corded by the disk recorder 32. At that time, although 
the bus line 57 is connected to the VTRs 30, 31 and 
the disk recorder 33, when the video signal is supplied 
through the bus line 57, the video signal thus trans- 
mitted is recorded only by the VTR or disk recorder 

35 that is placed in the recording mode. 

Output signals from the first mixer/effector circuit 
51, the second mixer/effector circuit 52 and the DME 
35 are inputted to input terminals 59, 60 and 61 of the 
matrix switcher 50. The DME 35 is a video effector 

40 that can effect a three-dimensional deform process- 
ing on the input video signal so that an input image is 
deformed along a cylindrical surface or spherical sur- 
face. The matrix switcher 50 can supply the video sig- 
nals inputted to the input terminals 50, 60, 61 thereof 

45 to desired one of the first mixer/effector circuit 51 , the 
second mixer/effector circuit 52, the DME 35 and the 
capture controller and memory 36 by turning on 
switches of desired cross-points of the cross-points 
thereof on the basis of the control signal supplied 

50 thereto from the control apparatus 20. 

An example of operation of the switcher 29 will be 
described below, in which case the first and second 
video signals respectively reproduced by the VTRs 
30, 31 are switched with a wipe effect, a third video 

55 signal reproduced from the disk recorder 32 is de- 
formed so that an image represented by the third vid- 
eo signal is deformed along the spherical surface and 
then the third video signal thus deformed and the sec- 
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ond video signal are synthesized so that the second 
video signal thus switched with the wipe effect being 
achieved represents a background. 

The first video signal reproduced by the VTR 30 
is inputted to the matrix switcher 50 from the input ter- 
minal 53 and the matrix switcher 50 supplies the input 
first video signal to one input terminal of the first mix- 
er/effector circuit 51 by turning on the switch of the 
cross-point 62. The second video signal reproduced 
by the VTR 31 is inputted to the matrix switcher 50 
from the input terminal 54 and the matrix switcher 50 
supplies the second video signal to the other input ter- 
minal of the first mixer/effector circuit 51 by turning on 
the switch of the cross-point 63. The first mixer/effec- 
tor circuit 51 outputs the first video signal during the 
first period and then outputs the second video signal 
instead of the first video signal as a wipe effect 
switching transient. The output video signal from the 
first mixer/effector circuit 51 is fed through the input 
terminal 59 back to the matrix switcher 50 which sup- 
plies the output video signal from the first mixer/effec- 
tor circuit 51 to one input terminal of the second mix- 
er/effector circuit 52 by turning on the switch of the 
cross-point 64. 

A third video signal reproduced by the disk recor- 
der 32 is inputted from the inputterminal 55 to the ma- 
trix switcher 50. Then, the matrix switcher 50 supplies 
the third video signal top the DME 35 by turning on 
the switch of the cross-point 65. The DME 35 effects 
a deforming processing on the third video signal sup- 
plied thereto so that an image represented by the third 
video signal is curved along the spherical surface. An 
output signal from the DME 35 is fed through the input 
terminal 61 back to the matrix switcher 50, and the 
matrix switcher 50 supplies the output signal of the 
DME 35 to the other input terminal of the second mix- 
er/effector circuit 52 by turning on the switch of the 
cross-point 66. 

The second mixer/effector circuit 52 synthesizes 
the third video signal supplied to the other input ter- 
minal thereof to the second video signal supplied to 
one input terminal thereof in a keying fashion. A key- 
ing signal used in this keying processing is supplied 
from the DME 35 to the second mixer/effector circuit 
52. 

An output signal from the second mixer/effector 
circuit 52 is recorded by a VTR 67 and displayed on 
a monitor 68. 

Operation of the editing apparatus shown in FIG. 
3 will be described below with reference to FIGS. 7 
through 9, in that order. Specifically, let us describe 
how to edit the materials Va, Vb according to the tran- 
sition processing and how to review or record the edit- 
ed material when the materials Va, Vb are recorded 
on the video tape cassette of the VTR 30 (this is also 
true for the VTR 31) as shown in FIG. 2D. 

Referring to FIG. 7, following the start of opera- 
tion, it is determined in decision step S10 whether or 



not the roll number is designated. If a YES is output- 
ted at decision step S10, then the processing pro- 
ceeds to the next decision step S20. Specifically, the 
user designates the roll number on the picture dis- 
5 played on the picture screen of the monitor 27 shown 
in FIG. 3 by using the pointing device 25 or the key- 
board 26. 

The roll represents material to be reproduced. A 
roll A means that the first tape selected on the play- 
to back side (VTRs 30 and 31) and a roll B means a sec- 
ond tape selected on the playback side (VTRs 30 and 
31). Therefore, when the roll number is used as ID 
(identification) data which represents the VTR 30 or 
31 , for example, if the user sets the ID data represent- 
15 ing the same VTR 30 or 31 in both of the rolls A and 
B, then the materials Va, Vb are recorded on the video 
tape cassettes set in the VTR 30 or 31 as shown in 
FIG. 8A. 

The user may designate the rolls A and B or the 
20 roll A or B in the VTR 30 or 31, for example, on the 
menu picture. 

Referring back to FIG. 7, it is determined in deci- 
sion step S20 whether or not the VTR is set in the re- 
cording mode. If a YES is outputted at decision step 
25 S20, then the processing proceeds to step S30 (i.e., 
subroutine SUB). If on the other hand a NO is output- 
ted at decision step S20, then the processing pro- 
ceeds to step S40 (i.e., subroutine SUB). The user 
can designate the recording mode on the picture 
30 screen of the monitor 27 by means of the pointing de- 
vice 25 or the keyboard 26. 

Steps S30 and S40 will collectively be described 
with reference to a flowchart of FIG. 9. 

Referring to FIG. 9, it is determined in decision 
35 step S31 (S41) whether or not the same roll number 
is designated on the rolls A and B. If a YES is output- 
ted at decision step S31 (S41), then the processing 
proceeds to the next decision step S32 (S42). If on the 
other hand a NO is outputted at decision step S31 
40 (S41), then the processing proceeds to step S34 
(S44). 

It is determined in decision step S32 (S42) wheth- 
er or not the material Vb was already prepared. If a 
YES is outputted at decision step S32 (S42), then the 
45 processing proceeds to step S33 (S43). The above 
paragraph of "to determine whether or not the mate- 
rial Vb was already prepared" is equivalent to the de- 
cision that it is determined whether or not the material 
Vb was already recorded or memorized in the VTR 31 
so or the disk recorders 32, 33 from the VTR 30. 

In step S33 (S43), the material Vb is buffered au- 
tomatically, and the processing proceeds to step S34 
(S44). The term "buffer" used herein means that the 
material Vb is recorded on or memorized in the VTR 
55 31 or the disk recorders 32, 33 as shown in FIG. 8C. 
Therefore, equivalent^, the material Va is recorded 
on or memorized in the VTR 30, the material Vb is re- 
corded on or memorized in the VTR 31 or the material 
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Va is recorded on or memorized in the VTR 30 and the 
material Vb is recorded on or memorized in the disk 
recorder 32 or 33 as shown in FIGS. 8B and 8C. 

In step S34 (S44), the material Vb is edited ac- 
cording to the previously-set transition, and the proc- 
essing proceeds to step S35 (S45). 

In step S35 (S45), edited data is previewed, and 
this subroutine SUB is ended. Then, the processing 
proceeds to step S50 (or step S70 when the process- 
ing proceeds from step S40) of the program shown in 
FIG. 7. That is, the materials Va, Vb are displayed on 
the monitor 68 shown in FIG. 3. 

As shown in FIG. 7, it is determined in decision 
step S50 whether or not a previewed result is "OK". If 
a YES is outputted at decision step S50, then the 
processing proceeds to step S60. Specifically, when 
the user inputs data representing that the previewed 
result is satisfactory by means of the mouse (pointing 
device) 25 or the keyboard 26, then the processing 
proceeds to the next step S60. 

In step S60, the recording is executed, and the 
processing is ended. More specifically, according to 
this embodiment, the VTR 30 is set in the playback 
mode under the control of a control signal supplied 
thereto and reproduces the material Va. Simultane- 
ously, while watching the time codes, the user sets 
the VTR 31 in the playback mode at a timing point a 
little before the transition period under the control of 
a control signal supplied thereto to thereby reproduce 
the material Vb at its portion a little before the in- point 
IN. In the transition period, the switcher 29 carries out 
the transition processing, such as wipe, dissolve or 
mix in response to a control signal supplied thereto. 

Then, the materials Va, Vb are memorized in the 
disk recorders 32, 33, for example. If the material Vb 
is previously bufffered or memorized in the disk recor- 
der 32 or 33, then the VTR 31 is set in the recording 
mode by a control signal supplied thereto, and the 
VTR 31 records the material Va supplied thereto from 
the VTR 30 or the material Vb supplied thereto from 
the disk recorder 32 or 33. More specifically, as 
shown in FIG. 8D, the materials Va, Vb are edited and 
recorded by the VTR 31 or the disk recorder 32 or 33. 

Referring to FIG. 7, it is determined in decision 
step S70 whether or the previewed result is "OK". If a 
YES is outputted at decision step S70, then the proc- 
essing proceeds to step S80. tn other words, if the 
user inputs data representing that the previewed re- 
sult is satisfactory by means of the mouse (pointing 
device) 25 or the keyboard 26, then the processing 
proceeds to the next step S80. 

In step S80, the preview is executed and then the 
processing is ended. More specifically, according to 
this embodiment, the VTR 30 is set in the playback 
mode under the control of a control signal supplied 
thereto and reproduces the material Vb. Simultane- 
ously, while watching the time code, the user sets the 
VTR 31 in the playback mode at a timing point a little 



before the transition period under the control of a con- 
trol signal supplied thereto to thereby reproduce the 
material Vb from its portion a little before the in-point 
IN. In the transition period, the switcher 29 carries out 
5 the transition processing, such as wipe, dissolve or 
mix under the control of a control signal supplied 
thereto. 

Then, the video signals of the materials Va, Vb 
are supplied to the monitor 68 and displayed on the 

10 picture screen of the monitor 68 as an image. If the 
material Vb is previously buffered or memorized in the 
disk recorder 32 or 33, then a video signal from the 
material Va of the VTR 30 or a video signal from the 
material Vb of the disk recorder 32 or 33 is displayed 

75 on the picture screen of the monitor 68. 

Since one of the two edit materials is automatical- 
ly buffered or memorized when the two edit materials 
are designated on the video tape cassette set on the 
VTR 30 or 31 or the same VTR 30 or 31 is designated 

20 on the two edit materials, the user can be prevented 
from being annoyed by a cumbersome work, such as 
of recording or memorizing one of the two edit mate- 
rials in other VTR or other disk recorder in a manual 
fashion. Also, it is possible to prevent the edit files 

25 EDL1 through EDLn from being made twice. 

While the two edit materials are designated on 
one VTR 30 or 31 as described above, the present in- 
vention is not limited thereto and three or four edit ma- 
terials may be designated on the VTR 30 or 31 . In this 

30 case, there should be prepared the corresponding 
number of VTRs and disk recorders in which edit ma- 
terials are to be memorized. 

How to designate the edit materials Va, Vb will be 
described below with reference to FIG. 10. 

35 The edit material can be determined by designat- 

ing the in-point IN and the out-point OUT as will be 
clear from FIGS. 8A through 8D. When the edit ma- 
terial is determined, the VTR 30 or 31 is set in the re- 
producing mode and a video signal reproduced by the 

40 VTR 30 or 31 is displayed on the picture screen of the 
monitor 27 or 37. Also, the user designates (i.e., so- 
called mark-in and mark-out) the edit material at de- 
sired in-point IN and out-point OUT by some suitable 
means, such as the pointing device 25, the keyboard 

45 26 or the like. Then, a resultant time code is memo- 
rized in the control apparatus 20. 

When the edit material is memorized according to 
the buffering process or the in-point IN and the out- 
point OUT of the edit material are simply determined, 

so it is possible to use a memory (not shown) of the cap- 
ture controller and memory 36 and the RAM 23 
shown in FIG. 3. in addition to the VTRs 30, 31 and 
the disk recorders 32, 33. 

Operation of the capture controller and memory 

55 36 will be described below with reference to FIGS. 3, 
6 and FIGS. 11 to 13. Initially, let us describe the case 
that the in- point and the out-point used when the sec- 
ond mixer/effector circuit 52 selectively outputs first 
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and second video signals with a wipe effect being 
achieved after the first and second video signals were 
reproduced by the VTRs 30, 31 are displayed on the 
monitor 37. 

The first and second video signals reproduced by 
the VTRs 30, 31 are inputted to one input terminal and 
the other input terminal of the second mixer/effector 
circuit 52 through cross-points 60. 70 of the matrix 
switcher 50 1 respectively. The second mixer/effector 
circuit 52 selectively supplies the first and second vid- 
eo signals inputted thereto with a wipe effect being 
achieved to the monitor 68. 

Initially, the user places the VTR 30 in the repro- 
ducing mode by inputting control data through the 
keyboard 26, and turns on the switch of the cross- 
point 69 of the matrix switcher 50. Further, the second 
mixer/effector circuit 52 is controlled such that the 
video signal reproduced from the VTR 30 is directly 
supplied to the monitor 68. When video frame data 
which is suitable as the in-point and the out-point is 
reproduced, the user inputs a video clip command 
signal by means of the keyboard 26. Then, the control 
apparatus 20 controls the matrix switcher 50 so that 
the video frame data obtained at that time is supplied 
through the cross-point 70 of the matrix switcher 50 
to the capture controller and memory 36. Also, the 
control apparatus 20 controls the capture controller 
and memory 36 so that the capture controller and 
memory 36 memorizes therein the video frame data. 
The video frame data representing the in-point and 
the out-point memorized in the capture controller and 
memory 36 is displayed by the monitor 37 in the forms 
shown by IV2, OV2 in FIG. 11. The control apparatus 
20 is supplied with time codes through a control line 
from the VTR 30 and permits the video frame data 
shown by IV2, OV2, i.e., time codes corresponding to 
the in-point and the out-point to be memorized in the 
RAM 23. 

Similarly, the user places the VTR 31 in the re- 
producing mode by inputting control data through the 
keyboard 26, and turns on the switch of the cross- 
point 70 of the matrix switcher 50. Further, the second 
mixer/effector circuit 52 is controlled such that the 
video signal from the VTR 31 is directly supplied to 
the monitor 68. When video frame data which is suit- 
able as the in-point and the out-point is reproduced, 
the user inputs a video clip command signal by means 
of the keyboard 26. Then, the control apparatus 20 
controls the matrix switcher 50 so that the video 
frame data obtained at that time is supplied to the 
capture controller and memory 36 through a cross- 
point 71 of the matrix switcher 50. Also, the control 
apparatus 20 controls the capture controller and 
memory 36 such that the capture controller and mem- 
ory 36 memorizes therein the video frame data. The 
video frame data representing the in-point and the 
out-point memorized in the capture controller and 
memory 36 is displayed by the monitor 37 in the forms 



shown by IV3, OV3 in FIG. 11. The control apparatus 
20 is supplied with time codes through a control line 
from the VTR 31 and permits the video frame data 
shown by IV3, OV3, i.e., time codes corresponding to 
5 the in- point and the out-point to be memorized in the 
RAM 23. 

Subsequently, the user places the VTRs 30 and 
31 in the playback mode, and turns on the switches 
of the cross- points 69, 70 of the matrix switcher 50 
w to thereby supply the first and second video signals 
played back from the VTRS 30, 31 to the second mix- 
er/effector circuit 52. The second mixer/effector cir- 
cuit 52 selectively outputs and supplies one of the 
first and second video signals with a wipe effect being 
15 achieved to the monitor 68. While watching the pic- 
ture screen of the monitor 68, the user inputs the vid- 
eo clip command signal through the keyboard 26 
when video frame data which is suitable as the in- 
point and the out-point is outputted from the second 
20 mixer/effector circuit 52. Then, the control apparatus 
20 controls the matrix switcher 50 such that the video 
frame data obtained at that time is supplied to the 
capture controller and memory 36 through a cross- 
point 72 of the matrix switcher 50. Also, the control 
25 apparatus 20 controls the capture controller and 
memory 36 so that the capture controller and mem- 
ory 36 memorizes therein the video frame data. The 
video frame data representative of the in- point and 
the out-point memorized in the capture controller and 
30 memory 36 is displayed by the monitor 37 in the form 
shown by "5115" in FIG. 12. The control apparatus 20 
is supplied with time codes through a control line from 
the VTRs 30, 31 and permits the video frame data 
shown by "5115" in FIG. 12, i.e., time codes corre- 
35 sponding to the in-point and the outpoint, to be memo- 
rized in the RAM 23. 

The aforesaid operation is repeated until the in- 
point and the out-point set on the first video signal 
supplied to one input terminal of the second mixer/ef- 
40 fector circuit 52, the in-point and the out-point set on 
the second video signal supplied to the other input ter- 
minal of the second mixer/effector circuit 52 and the 
in-point and the out-point set on the output signal 
from the second mixer/effector circuit 52 reach de- 
45 sired in-points and out-points. After the above re- 
spective in-points and out-points reached desired in- 
points and out-points, the control apparatus 20 reads 
time code data representing cues out from the RAM 
23 and controls operation of the VTRs 30, 31 and the 
so second mixer/effector circuit 52 on the basis of the 
time code data thus read out. Then, only the output 
video signal representing an image ranging from the 
in-point to the out-point shown in FIG. 12 and in which 
the first and second images are switched by the video 
55 frame data shown by OV2 and IV3 in FIG. 1 1 between 
the in-point and the out-point is recorded by the VTR 
67, and the editing is ended. 

As described above, according to the present in- 
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vention, since the video frame data representing the 
in-points and the out-points set in the video signals 
reproduced by the VTRs 30, 31 and the video signal 
outputted from the second mixer/effector circuit 52 
are displayed by the monitor 68, cues used upon edit- 5 
ing can be set with ease from a visual sense stand- 
point. Further, since the video frame data represent- 
ing the in-points and the out-points set on the first and 
second video signals reproduced by the VTRs 30, 31 
are displayed along the time.axis as shown in FIG. 11, 10 
a time relationship of the video frame data can be un- 
derstood with ease. Furthermore, since the time code 
values corresponding to the video frame data are dis- 
played adjacent to the video frame data, a time rela- 
tionship among the video frame data can be under- 15 
stood more easily. 

Operation of the capture controller and memory 
36 will be described next. By way of example, let us 
describe the case that the first video signal repro- 
duced by the VTR 30 and the second video signal re- 20 
produced by the VTR 31 are switched by the first mix- 
er/effector circuit 51 so as to achieve video special ef- 
fects, such as wipe or the like, the video signal repro- 
duced by the disk recorder 32 is supplied to and proc- 
essed by the DME 35 in an image deforming fashion, 25 
and that the video signal, processed in an image de- 
forming fashion by the DME 35, is mixed to the video 
signal outputted from the first mixer/effector circuit 51 
by a keying signal. 

As shown in FIG. 6, the first and second video sig- 30 
nals reproduced by the VTRs 30, 31 are supplied to 
one input terminal and the other input terminal of the 
first mixer/effector circuit 51 through the cross-points 
62, 63 of the matrix switcher 50, respectively. The 
third video signal reproduced from the disk recorder 35 
32 is supplied to the DME 35 through the cross-point 
65 of the matrix switcher 50. The first mixer/effector 
circuit 51 switches the inputted first and second video 
signals with a wipe effect being achieved and sup- 
plies the same to the input terminal 59 of the matrix 40 
switcher 50. The DME 35 processes the third video 
signal supplied thereto in such a signal processing 
fashion as an image deforming or the like and sup- 
plies a video signal thus processed to the input termi- 
nal 61 of the matrix switcher 50. 45 

Initially, the user sets the VTR 30 in the playback 
mode by inputting control data through the keyboard 
26 and turns on the switch of the cross-point 62 of the 
matrix switcher 50. Further, the first mixer/effector 
circuit 51 , the cross-point 64 and the second mixer/ef- so 
fee tor circuit 52 are controlled such that the video sig- 
nal from the VTR 30 is directly supplied to the monitor 
68. When video frame data which is suitable as the in- 
point and the out-point is reproduced, the user inputs 
a video clip command signal by means of the key- 55 
board 26. Then, the control apparatus 20 controls the 
matrix switcher 50 so that the video frame data ob- 
tained at that time is supplied to the capture controller 
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and memory 36 through the cross-point 70 of the ma- 
trix switcher 50. Also, the control apparatus 20 con- 
trols the capture controller and memory 36 so that the 
capture controller and memory 36 memorizes that 
video frame data. The video frame data representing 
the in-point and the out-point memorized in the cap- 
ture controller and memory 36 are displayed by the 
monitor 37 in the forms shown by IV2, OV2 in FIG. 1 1 . 
The control apparatus 20 is supplied with time codes 
through a control line from the VTR 30 and permits 
the video frame data shown by IV2, OV2, i.e., time 
codes corresponding to the in-point and the out-point, 
to be memorized in the RAM 23. 

Similarly, the user sets the VTR 31 in the repro- 
ducing mode by inputting control data through the 
keyboard 26, and turns on the switch provided at the 
cross-point 63 of the matrix switcher 50. Further, the 
first mixer/effector circuit 51, the cross-point 64 and 
the second mixer/effector circuit 52 so that the video 
signal from the VTR 31 is directly supplied to the mon- 
itor 68. When video frame data which is suitable as 
the in-point and the out-point are reproduced, the 
user inputs the video clip command signal by the key- 
board 26. Then, the control apparatus 20 controls the 
matrix switcher 50 so that the video frame data ob- 
tained at that time is supplied to the capture controller 
and memory 36 through the cross-point 71 of the ma- 
trix switcher 50. Also, the control apparatus 20 con- 
trols the capture controller and memory 36 so that the 
capture controller and memory 36 memorizes therein 
that video frame data. The video frame data repre- 
senting the in-point and the out-point memorized in 
the capture controller and memory 36 are displayed 
by the monitor 37 in the forms shown by IV3, OV3 in 
FIG. 11. The control apparatus 20 is supplied -with 
time codes through a control line from the VTR 31 
and permits the video frame data shown by IV3, OV3, 
i.e., time codes corresponding to the in-point and the 
out-point to be memorized in the RAM 23. 

In a like manner, the user sets the disk recorder 
32 in the reproducing mode by inputting control data 
through the keyboard 26 and turns on the switch pro- 
vided at the cross- point 65 of the matrix switcher 50. 
Also, the DME 35, the second mixer/effector circuit 52 
and the cross-point 66 are controlled such that the 
video signal from the disk recorder 32 is directly sup- 
plied to the monitor 68. When video frame data which 
are suitable as the in-point and the out-point are re- 
produced, the user inputs the video clip command 
signal by means of the keyboard 26. Then, the control 
apparatus 20 controls the matrix switcher 50 so that 
the video frame data obtained at that time is supplied 
to the capture controller and memory 36 through the 
cross-point 73 of the matrix switcher 50. Also, the 
control apparatus 20 controls the capture controller 
and the memory 36 so that the capture controller and 
the memory 36 memorizes the video frame data. The 
video frame data representing the in-point and the 
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out- point memorized in the capture controller and 
memory 36 are displayed by the monitor 37 in the 
forms shown by IV1, OV1 in FIG. 11. The control ap- 
paratus 20 is supplied with time codes through the 
control line from the disk recorder 32, and permits the 
video frame data represented by IV1, OV1, i.e., time 
codes corresponding to the in-point and the out-point, 
to be memorized in the RAM 23. 

Subsequently, the user sets in the VTRs 30, 31 
and the disk recorder 32 in the reproducing mode and 
turns on the switches provided at the cross-points 62, 
63 of the matrix switcher 50, to thereby supply the first 
and second video signals reproduced from the VTRs 
30, 31 to the first mixer/effector circuit 51. The first 
mixer/effector circuit 51 switches the first and second 
video signal so as to achieve a wipe effect and sup- 
plies the switched video signal to the input terminal 59 
of the matrix switcher 50. When the cross- point 65 is 
turned on, the third video signal reproduced from the 
disk recorder 32 is supplied to the DME 35, and the 
DME 35 processes the third video signal supplied 
thereto in an image deforming processing fashion. 
The DME 35 supplies the third video signal thus proc- 
essed to the input terminal 61 of the matrix switcher 
50. Then, the output signal of the first mixer/effector 
circuit 51 and the output signal of the DME 5 are re- 
spectively supplied to one input terminal and the other 
input terminal of the second mixer/effector circuit 52 
by turning on the switches provided at the cross- 
points 64, 66. A keying signal that is used to mix the 
output signal-oM'he^DME 35 t©4he output signal of the 
first mixer/effector circuit 51 is supplied from the DME 
35 to the second mixer/effector circuit 52. Then, while 
watching the monitor 68, the user inputs the video clip 
command signal through the keyboard 26 when the 
video frame data which are suitable as the in-point 
and the out-point are outputted from the second mix- 
er/effector circuit 52. Just then, the control apparatus 
20 controls the matrix switcher 50 such that the video 
frame data obtained at that time are supplied to the 
capture controller and memory 36 through the cross- 
point 72 of the matrix switcher 50. Also, the control 
apparatus 20 controls the capture controller and 
memory 36 such that the capture controller and mem- 
ory 36 memorizes the video frame data. The video 
frame data representing the in-point and the out-point 
memorized in the capture controller and memory 36 
are displayed by the monitor 37 in the forms shown by 
"51 15" in FIG. 12. The control apparatus 20 is sup- 
plied with time codes through the control lines from 
the VTRs 30, 31 and the disk recorder 32 and permits 
the video frame data shown by "5115" in FIG. 12, i.e., 
time codes corresponding to the in-point and the out- 
point, to be stored in the RAM 23. 

The aforesaid operation is repeated until the in- 
point and the out-point set on the first video signal in- 
putted to one input terminal of the first mixer/effector 
circuit 51, the in-point and the out-point set on the 



second video signal inputted to the other input termi- 
nal of the first mixer/effector circuit 51, the in-point 
and the out-point set on the third video signal inputted 
to the DME 35 and the in- point and the out-point set 
5 to the output signal of the second mixer/effector cir- 
cuit 52 reach desired points. After the above respec- 
tive in-points and out-points reached desired points, 
the control apparatus 20 reads time code data repre- 
senting respective cues from the RAM 23 and con- 
10 trots operation of the VTRs 30, 31 , the disk recorder 
32. the first mixer/effector circuit 51 and the second 
mixer/effector circuit 52 so that only the output video 
signal representing an image ranging from the in- 
point to the out-point shown in FIG. 12 and in which 
15 the first and second images are switched by the video 
frame data shown by OV2 and IV3 in FIG. 11 between 
the in-point and the out-point and in which the video 
signal between the video frames shown by IV1 and 
OV1 in FIG. 11 is mixed to the first or second video 
20 signal by the keying is recorded by the VTR 67, and 
then the editing is ended. 

As described above, according to the present in- 
vention, since the video frame data representing the 
in-points and the out-points that were respectively set 
25 on the video signals reproduced by the VTRs 30, 31 
and the disk recorder 32 and the video signal output- 
ted from the second mixer/effector circuit 52 are dis- 
played by the monitor 68, cues used upon editing can 
be set with ease from a visual sense standpoint. Fur- 
30 ther, since the video frame data representing the in- 
points and the out-points that were set to the first, 
second and third video signals reproduced by the 
VTRs 30, 31 and the disk recorder 32 are displayed 
along the time axis, a time relationship among the vid- 
35 eo frame data can be understood more easily. Fur- 
thermore, since the time code values corresponding 
to the video frame data are displayed adjacent to the 
video frame data, a time relationship among the video 
frame data can be understood more easily. 
40 As shown in FIG. 10, when the in-point IN of the 

material Va or Vb is designated, image data obtained 
at a timing point a little before (on the time axis) the 
in-point IN can be memorized in the capture controller 
and memory 36 through the cross-points 70 to 73. 
45 When on the other hand the out-point OUT of the ma- 
terial Va or Vb is designated, image data obtained at 
a timing point delayed (on the time axis) from the out- 
point OUT can be memorized in the capture controller 
and memory 36 through the cross-points 70 to 73. At 
so that time, time code data corresponding to respective 
video signals are supplied from the VTRs 30, 31 and 
the disk recorders 32, 33 through the control lines to 
the control apparatus 20 and then memorized in the 
RAM 23. 

55 In FIG. 1 0, reference symbol It represents an off- 

set amount obtained at the in-point IN and reference 
symbol Ot represents an offset amount obtained at 
the out-point OUT. Therefore, image data is memo- 
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rized in the capture controller and memory 36 during 
a period Vt whose duration is longer than that of the 
period that was designated in actual practice. 

The in-point IN and the out-point OUT also can be 
determined by using the edit files EDL1 through 
EDLn and the corresponding setup files SET1 
through SETn. When the edit material Va or Vb is de- 
termined from the material to be reproduced by the 
VTR 30, for example, the VTR 30 is operated in the 
reproducing mode and image data is designated at 
the desired in-point IN and out-point OUT (i.e., mark- 
in and mark- out) as described above. 

When the image data is designated at the desired 
in- point In and out-point OUT as described above 
(mark-in and mark-out), image data of the period Vt 
including the above offset amounts is memorized in 
the RAM 23 or the capture controller and the memory 
36. Thereafter, the user permits the image data of the 
period Vt shown in FIG. 10 to be displayed on the dis- 
play monitor 37, for example, by using the pointing de- 
vice 25 or the keyboard 26. 

Since the image data obtained at that time is not 
reproduced from the VTR 30 but is the data read out 
from the capture controller and memory 36, the user 
can accurately reproduce image data in a step-by- 
step playback fashion at a desired speed by using the 
pointing device 25 or the keyboard 26. Therefore, the 
user can determine the in-point IN and the out-point 
OUT at high speed over and over while repeatedly de- 
termining the in-point IN and the out-point OUT in the 
rehearsal mode. 

When the material is recorded or memorized 
(buffered) in VTRs or disk recorders, the material in- 
cluding the offset amount may be recorded or memo- 
rized in VTRs or disk recorders automatically. With 
this arrangement, the user may determine the in-point 
IN and the out-point OUT one more time after step 
S33 (S43) of the flowchart shown in FIG. 9 was exe- 
cuted. 

With reference to FIG. 12, how to memorize im- 
age data including the offset amount and how to des- 
ignate the in- point IN and the out-point OUT one more 
time as shown in FIG. 10 will be described together 
with images displayed on the picture screen of the 
monitor 37. 

As shown in FIG. 12, time codes of every event 
are displayed on an area a1 , and connected states of 
equipments and so on are displayed on an area a2. 

Image data that is being previewed is displayed 
on an area a3. As will be clear from FIG. 12, when im- 
age data is displayed on the area a3, the image data 
is compressed by the capture controller and memory 
36 shown in FIG. 3 and then displayed on the area a3. 
A number P2 that is assigned to the image displayed 
on the area a3 is displayed on the lower portion of the 
area a3 and a time code Tc also is displayed on the 
same lower portion. 

Image data edited by the edit files EDL1 through 
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EDLn, i.e., the materials Va, Vb in this embodiment (in 
this case, three edit materials (at the edit unit) are dis- 
played) are respectively displayed on an area a4. In 
this embodiment, images obtained at in-points IN and 

5 images obtained at out- points OUT of the respective 
edit materials (shown by "5201", "5115", "3028", re- 
spectively) are displayed on the area a4. Further- 
more, the areas a5 to a 7 of the respective edit mate- 
rials include time code display areas Tal to Ta3 for dis- 

10 playing thereon time codes. 

Of the above three edit materials, a time code Tin 
of the in-point IN and a time code Tout of the out-point 
OUT are displayed only in the time code display area 
Ta2 of the edit material displayed on the area a6. 

15 This means that the editing is now performed, 

i.e., the in-point IN and the out-point OUT are now be- 
ing designated one more time. As described above, 
when the edit material is designated, image data is 
memorized under the condition that the offset amount 

20 (or offset amount of several seconds before and after 
the in-point IN and the out-point OUT) is added to the 
in-point IN and the out-point OUTdesignated in actual 
practice by the mark-in and mark-out. 

As shown in FIG. 12, memorized image data of 

25 the in- point IN and the out-point OUT (in this embodi- 
ment, images of the in-point IN) together with the off- 
set amount are displayed on an area a8. This example 
shown in FIG. 12 illustrates that the edit material at 
the in-point IN is edited, and also illustrates image 

30 data v1 through v6 obtained before and after the in- 
point IN. Numerical values ranging from -2 to +3 
shown under the respective image data v1 through v6 
are indexes that can teach the order of the respective 
image data v1 through v6 from a time standpoint 

35 where the in-point IN thus memorized (marked-in) is 
assumed to be "0". 

Only the image data v3 is shown hatched in FIG. 
12 because the image data v3 is image data thus 
memorized (marked-in). The user, however, can se- 

40 lect (referred to as a recalling) desired image data 
from the image data v1 through v6 (image data v1 
and v6 are headed and followed by other image data 
in actual practice, though not shown) by using some 
suitable means, such as the pointing device 25, a cur- 

45 sor key of the keyboard 26 or the like. Selected one 
of the image data v1 through v6 is shown hatched in 
FIG. 12. Then, the user can change and determine 
the in-point IN by inputting data representing that the 
desired image data was selected. The keyboard 26 

so may include some independent keys for moving im- 
age data in the positive or reverse direction in a step- 
by- step picture fashion, such as an FS (forward 
space) key, a BS (back space) key or the like. 

When the in-point IN and the out-point OUT are 

55 designated one more time, the user can select the 
editing of the in-point IN or the out-point OUT by click- 
ing the pointing device 25 or by operating the return 
key of the keyboard 26 at the position of the cursor af- 

11 
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ter the user moved the cursor to the area of the tn- 
point IN or the out-point OUT of desired one of the im- 
age data of the area a5 to a7. 

According to this embodiment, when the in-point 
IN and the out-point OUT are temporarily determined 
by the above- mentioned mark-in and mark-out, im- 
age data obtained before and after the in-point IN and 
the out-point OUT thus temporarily designated are 
memorized in the capture controller and memory 36. 
Then, the image data obtained before and after the in- 
point IN and the out-point OUT thus temporarily des- 
ignated are compressed and displayed on the monitor 
37 so that the user can designate the in-point IN and 
the out-point OUT on the picture screen of the monitor 
37 one more time by using the pointing device 25 or 
the keyboard 2S. Therefore, a frequency with which 
the VTRs 30, 31 are used can be reduced, and the 
editing apparatus becomes easier to handle and the 
user can edit image data with high accuracy. 

How to delete, position-exchange, copy and 
move edit data of the edit files EDL1 through EDLn 
will be described with reference to FIG. 13. In FIG. 13, 
image data displayed on the monitor 37 will be refer- 
red to similarly to FIG. 12, and like parts correspond- 
ing to those of FIG. 11 are marked with the same ref- 
erences and therefore need not be described in detail. 

As shown in FIG. 13, leading image data P1 
through P6 of the edit files EDL1 through EDLn are 
displayed on an area a9. At that time, image data ob- 
tained at the in-point IN and the out-point OUT of the 
edit data are respectively displayed on the areas a5 
through a7 of the area a4 located at the lower portion 
of the area a9 similarly to FIG. 12. 

The reason that the time codes Tin and Tout are 
displayed on the time code area Ta2 of only the area 
a6 is that the user had already selected the area a6 
of the area a4 by the pointing device 25 or the key- 
board 26. 

According to this embodiment, edit data of one of 
the selected areas a5 through a7 can be deleted, cop- 
ied, moved and exchanged in position by directly se- 
lecting one of the areas a5 through a7. When the user 
wants to delete edit data, the user can delete desired 
edit data by clicking the area of desired edit data by 
using the pointing device 25 or by operating the return 
key of the keyboard 26 at the position of the cursor af- 
ter the user moved the cursor to one of the areas a5 
through a7 of the desired edit data to be deleted. 

When the user wants to copy edit data, the user 
moves the cursor or the like to one of the areas a5 
through a7 of the desired edit data to be copied, clicks 
the area of the desired edit data by using the pointing 
device 25 and moves the cursor (or pointer) to the de- 
sired one of the areas a5 to a7 under the condition 
thatthe user keeps clicking the pointing device 25 and 
then releases the pointing device 25 from being 
clicked within the areas a5 to a7, thereby the desired 
edit data being copied. 



When the user wants to move edit data, the user 
moves the cursor or the like to one of the areas a5 to 
a7 of desired edit data to be moved, clicks the select- 
ed area of the desired edit data by using the pointing 
5 device 25 and moves the cursor (or pointer) to the de- 
sired one of the areas a5 to a7 under the condition 
that the user keeps clicking the pointing device 25 
and releases the pointing device 25 from being 
clicked within the areas a5 to a7, thereby edit data be- 
to ing moved. 

When the user wants to exchange edit data in 
position, the user moves the cursor to one of the 
areas a5 to a7 of desired one edit data and clicks the 
selected area of the desired edit data by using the 
15 pointing device 25 at the position of the cursor. There- 
after, the user moves the cursor to the desired one of 
the areas a5 to a7 and clicks the desired one of the 
areas a5 to a7 by using the pointing device 25 or the 
like, thereby the edit data being exchanged in posi- 
20 tion. 

From an internal processing standpoint, when 
"delete" is effected, corresponding areas of the cap- 
ture controller and memory 36 are deleted simply and 
also data associated with corresponding edit data of 
25 the edit files EDL1 through EDLn are deleted. 

When edit data is copied, edit data of the corre- 
sponding areas of the capture controller and memory 
36 are stored in the designated area one more time, 
and data associated with corresponding edit data of 
30 the edit files EDL1 through EDLn are written in a 
memory area corresponding to an area in which edit 
data is to be copied. 

When edit data is moved, edit data of the corre- 
sponding areas of the capture controller and memory 
35 36 are stored in the designated area one more time, 
and data associated with corresponding edit data of 
the edit files EDL1 through EDLn are written in a 
memory area corresponding to an area in which edit 
data is to be moved. 
40 When edit data is exchanged in position, two edit 

data of the corresponding area of the capture control- 
ler and memory 36 are stored in their areas one more 
time, and data associated with the two edit data cor- 
responding to the edit files EDL1 through EDLn are 
45 written in their memory areas. 

The user can temporarily conf irm various proc- 
essings, such as "delete", "copy", "move", "position 
exchange" or the like by changing the contents of 
data stored in the memory (not shown) of the capture 
so controller and memory 36, and then change the con- 
tents of the edit files EDL1 through EDLn in actual 
practice. 

As described above, according to the embodi- 
ment of the present invention, since the user can 
55 change the contents of the edit files EDL1 through 
■ EDLn by deleting, copying, moving and position-ex- 
changing image data of the edit unit displayed on the 
picture screen by means of the pointing device 25 or 
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the keyboard 26, the user can edit image data without 
being annoyed by a cumbersome work, such as of re- 
viewing the in-point and the out-point by operating the 
VTRs 30, 31 in the playback mode, confirming and in- 
putting the memory address by the keyboard 26 or 
the like. Therefore, an efficiency in editing can be im- 
proved. 

How to display on a time axis transition points ob- 
tained when various video special effects are ach- 
ieved by various equipments shown in FIG. 3 will be 
described with reference to FIG. 11. 

As shown in FIG. 11, time codes of the recording 
recorders, e.g., the VTRs 30, 31 and the disk recor- 
ders 32, 33 are described on the leftmost portion of 
the diagram. As shown in FIG. 11, time codes have 
markers Ma affixed thereto, and lines are extended 
from the markers Ma in order to indicate a time. A 
DME column and switcher columns also are provided 
from the time code column leftwardly, in that order. 
First and last image data of image data that are proc- 
essed in time periods indicated by the time codes are 
illustrated in the respective columns. Specifically, im- 
age data Iv1 and Ov1 are displayed on the DME col- 
umn in accordance with the time codes, image data 
Iv2, Ov2 are displayed on the switcher column in ac- 
cordance with the time codes, and image data Iv3, 
Ov3 are displayed on another switcher column in ac- 
cordance with the time codes. 

Time bars b1, b2 and b3 representing time peri- 
ods of image data are displayed on the left of the im- 
age data Iv1, Ov1, Iv2, Ov2 and Iv3, Ov3, respective- 
ly. As shown in FIG. 11, the transition points of the 
processing done by various equipments shown in 
FIG. 3 are represented by the time codes and the 
markers Ma. Also, the image data Iv1, Ov1, Iv2, Ov2, 
Iv3, Ov3 of the transition points are illustrated on the 
columns of the processing equipments. Furthermore, 
the time bars b1 , b2 and b3 representing the duration 
of the image data are displayed on the left-hand side. 
Therefore, the user can visually understand the situa- 
tion that the editing apparatus is placed, such as 
when the editing apparatus is in use or the like. 

The display shown in FIG. 11 may be carried out 
by designating the in-point and the out-point during 
the edit files EDL1 through EDLn are executed. Alter- 
natively, the display may be carried out at the same 
time when the edit files EDL1 through EDLn are exe- 
cuted. 

When the monitor 37 displays the above- 
mentioned time codes and image data, information 
representing the editing processing executed with the 
edit files EDL1 through EDLn is transmitted to the 
capture controller and memory 36 every moment. On 
the basis of the information supplied thereto, the cap- 
ture controller and memory 36 memorizes the time 
code, the marker Ma, the bar graph b1, the image 
data Iv1 , Ov1 , Iv2, Ov2, Iv3, Ov3 in the memory there- 
of and reads them out therefrom and supplied them 



to the monitor 37. 

According to the embodiment of the present in- 
vention, since the processing state that was executed 
can be displayed to be easy to see together with the 

5 image data, efficiency in the editing can be improved 
considerably. 

Since a time of each effect is reflected in real 
time on the control apparatus 20 when changed, the 
user can confirm other effects which should follow. 

w Further, if the user knows in advance a relationship 
of effects which should follow, then the user can au- 
tomatically link the effects in such relationship by reg- 
istering that relationship from the picture. 

According to the embodiment of the present in- 

15 vention, since the user can change the contents of 
the edit files EDL1 through EDLn by deleting, copy- 
ing, moving and position-exchanging image data dis- 
played on the picture screen at the unit of the edit 
files, the user can carry out the editing without being 

20 annoyed by a cumbersome work, such as reviewing 
image data by operating the VTRs 30, 31 in the play- 
back mode, confirming and inputting the memory ad- 
dress by the keyboard 26 or the like. Therefore, an ef- 
ficiency in the editing can be improved. 

25 According to the present invention, since the dis- 

play means displays the first and second points of im- 
age data provided as the predetermined unit, the des- 
ignating means designates the image of the first and 
second points of the predetermined unit displayed on 

30 the display means and control means displays the 
time code data of the image data of the first or second 
point designated by the designating means, the con- 
ditions of related equipments and the identification 
numbers, the efficiency in the editing can be im- 

35 proved and therefore the editing apparatus becomes 
easier to handle. 

Further, according to the present invention, since 
the designating means moves the image data of the 
first and second points displayed on the display 

40 means along the time axis, copies the same to other 
time position and deletes the same, the user can car- 
ry out the editing more easily with the above- 
mentioned effects being achieved. 

Furthermore, according to the present invention, 

45 since the displayed conditions of the first and second 
designated image data are changed when the image 
data of the first and second points displayed on the 
display means are designated by the designating 
means, the editing becomes more understandable 

so and easier with the above-mentioned effects also be- 
ing achieved. 

Having described a preferred embodiment of the 
invention with reference to the accompanying draw- 
ings, it is to be understood that the invention is not lim- 

55 ited to that precise embodiment and that various 
changes and modifications could be effected therein 
by one skilled in the art without departing from the 
scope of the invention as defined in the appended 
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claims. 



Claims 

5 

1. An editing apparatus for making an output video 
signal by editing a plurality of video signals, com- 
prising: 

processing means for obtaining an output 
video signal by effecting video special effect 10 
processing on first and second input video sig- 
nals; 

first video clip generating means for gen- 
erating first and second video clips representing 
a starting position and an ending position set to 15 
said first input video signal; 

second video clip generating means for 
generating third and fourth video clips represent- 
ing a starting position and an ending position set 
to said second input video signal; 20 

third video clip generating means for gen- 
erating fifth and sixth video clips representing a 
starting position and an ending position set to 
said output video signal; and 

display means, said display means dis- 25 
playing said first second, third and fourth video 
clips generated by said first and second video clip 
generating means on the basis of time informa- 
tion attached to each video clip so as to express 
a positional relationship of said first, second, third 30 
and fourth video clips on a time axis or said dis- 
play means displaying aid fifth and sixth video 
clips generated by said third video clip generating 
means. 

35 

2. An editing apparatus for making an output video 
signal by editing a plurality of video signals, com- 
prising: 

processing means for obtaining an output 
video signal by effecting video special effect 40 
processing on first and second input video sig- 
nals; 

video clip generating means for generat- 
ing first and second video clips representing a 
starting position and an ending position set to 45 
said first input video signal, third and fourth video 
clips representing a starting position and an end- 
ing position set to said second input video signal, 
and fifth and sixth video clips representing a 
starting position and an ending position set to so 
said output video signal; and 

display means, said display mean display- 
ing said first, second, third and fourth video clips 
on the basis of time information attached to each 
video clip so as to express a positional relation- 55 
ship of said first, second, third and fourth video 
clips on a time axis or said display means display- 
ing said fifth and sixth video clips. 



3. An editing apparatus for making an output video 
signal by editing a plurality of video signals, com- 
prising: 

first processing means for obtaining a first 
output video signal by effecting first video special 
effect processing on first and second input video 
signals; 

second processing means for obtaining a 
second output video signal by effecting second 
video special effect processing on a third input 
video signal; 

third processing means for obtaining a 
third output video signal by effecting third video 
special effect processing on said first and second 
output video signals; 

first video clip generating means for gen- 
erating first and second video clips representing 
a starting position and an ending position set to 
said first input video signal; 

second video clip generating means for 
generating third and fourth video clips represent- 
ing a starting position and an ending position set 
to said second input video signal; 

third video clip generating means for gen- 
erating fifth and sixth video clips representing a 
starting position and an ending position set to 
said third input video signal; 

fourth video clip generating means for 
generating seventh and eighth video clips repre- 
senting a starting position and an ending position 
set to said third output video signal; and 

display means, said display means dis- 
playing said first, second, third, fourth, fifth and 
sixth video clips on the basis of time information 
attached to each video clip so as to express a 
positional relationship of said first, second, third, 
fourth, fifth and sixth video clips on a time axis 
or said display means displaying said seventh 
and eighth video clips. 

4. An editing apparatus for making an output video 
signal by editing a plurality of video signals, com- 
prising: 

first processing means for obtaining a first 
output video signal by effecting a first video spe- 
cial effect on first and second input video signals; 

second processing means for obtaining a 
second output video signal by effecting a second 
video special effect processing on a third input 
video signal; 

third processing means for obtaining a 
third output video signal by effecting a third video 
special effect processing on said first and second 
output video signals, 

video clip generating means for generat- 
ing first and second video clips representing a 
starting position and an ending position set to 
said first input video signal, third and fourth video 
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clips representing a starting position and an end- 
ing position set to said second input video signal, 
fifth and sixth video clips representing a starting 11. 
position and an ending position set to said third 
input video signal and seventh and eighth video 5 
clips representing a starting position and an end- 
ing position set to said third output video signal; 
and 

display means, said display means dis- 
playing said first, second, third, fourth, fifth and w 
sixth video clips on the basis of time information 
attached to each video clip so as to express a 12. 
positional relationship of said first, second, third, 
fourth, fifth and sixth video clips on a time axis 
or said display means displaying said seventh is 
and eighth video clips. 

5. The editing apparatus according to claim 1, 2, 3 
or 4, wherein the, or said first, video special effect 
processing is a cut processing for selectively out- 20 
putting said first and second input video signals. 

6. The editing apparatus according to claim 1, 2, 3 
or 4, wherein the, or said first, video special effect 
processing is a processing for generating a wipe 25 
effect from said first and second input video sig- 
nals. 

7. The editing apparatus according to claim 1, 2, 3 

or 4, wherein the, or said first, video special effect 30 
processing is a processing for generating a mix 13. 
effect from said first and second input video sig- 
nals. 

8. The editing apparatus according to claim 1, 2, 3, 35 
or 4, wherein the, or said first video special effect 
processing is a processing for generating a fade 
effect from said first and second input video sig- 
nals. 

40 

9. Theediting apparatus according toany oneof the 
preceding claims, wherein said display means 
displays time code information attached to said 
first, second, third, fourth, fifth and sixth video 
clips at positions corresponding to display posi- 45 
tions of said first, second, third, fourth, fifth and 
sixth video clips. 

10. The editing apparatus according to any one of the 
preceding claims, further comprising means for so 
memorizing video signals obtained between a 
position ahead of said starting position of said 
output video signal by a predetermined amount 

and a position behind said ending position of said 
output video signal by a predetermined amount 55 
when said third video clipping means generates 
said fifth and sixth video dips, and display means 
for selectively displaying said video signal memo- 



rized in said memory means. 

The editing apparatus according to any one of the 
preceding claims, wherein said display means 
displays time code data attached to said fifth and 
sixth video clips at position near display positions 
of said fifth and sixth video clips when said dis- 
play means displays said fifth and sixth video 
clips generated by said third video clip generating 
means. 

The editing apparatus according to any one of the 
preceding claims, further comprising reproduc- 
ing means for providing said first and second in- 
put video signals, recording means for recording 
said output video signal, memory means for 
memorizing a video signal, and control means for 
controlling said processing means, aid video clip 
generating means, said reproducing means, said 
recording means, said display means and said 
memory means, said control means controlling 
said reproducing means and said memory means 
such that, when said first and second input video 
signals are recorded on a same recording me- 
dium, said second input video signal is previously 
memorized in said memory means and said first 
and second video signals are supplied from said 
reproducing means and said memory means to 
said processing means. 

The editing apparatus according to claim 12, fur- 
ther comprising memory means for holding a 
plurality of edit informations and a plurality of set- 
up informations, wherein said control means 
reads setup information corresponding to one of 
said plurality of edit informations read out from 
said memory means and sets up said processing 
means, said reproducing means, said recording 
means, said display means and said memory 
means on the basis of said setup information. 
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